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Chemical context
Furan-2-3-diones are known heterocyclic starting compounds and show a high reactivity. Due to their characteristics, numerous reports have highlighted their usage in chemistry (Ziegler et al., 1967; Saalfrank et al., 1991; Sarıpınar et al., 2000) . In furan-2,3-diones, atoms C2, C3, C5 and C6 represent electrophilic sites of different reactivity and can be used for the construction of condensed heterocyclic systems upon reaction with various nucleophiles and binucleophiles (Kollenz et al., 1976; Akçamur et al., 1986; Akçamur & Kollenz, 1987) . The reactions of substituted furan-2,3-diones with dienophiles in different solvents and at various temperatures have also been studied (Kollenz et al., 1984a,b) . Moreover, derivatives of heterocyclic 2,3-diones which are also ,-unsaturated carbonyl compounds have been found to serve as versatile synthetic equivalents in thermolysis reactions (Fulloon et al., 1995; El-Nabi & Kollenz, 1997; Kollenz et al., 2001) , cycloaddition reactions and nucleophilic addition reactions (Kollenz et al., 1977; Altural et al., 1989) . Several attempts to change functional groups in furan-or pyrrol-2,3-diones and related systems have been reported (Fabian & Kollenz, 1994; Wong & Wentrup, 1994) .
As part of our studies in this area, we have synthesized the title furan-2,3-dione derivative and report here its molecular and crystal structure.
Structural commentary
The molecular structure of the title compound is not planar (Fig. 1) . However, three of the four rings, viz. C7-C12 (phenyl ISSN 2056-9890 ring), C13-O2 (furan ring) and C18-C23 (phenyl ring of the dinitrophenyl moiety) are almost co-planar. The central furan ring is twisted by 11.30 (5) to the phenyl ring and by 8.89 (5) to the dinitrophenyl ring. The benzoyl ring is inclined by 56.4 (1) to the least-squares plane of the three-ring system (r.m.s. deviation = 0.127 Å ). Bond lengths and angles for the (2,4-dinitrophenyl)hydrazione moiety are consistent with those in related structures (Fun et al., 2014; Mague et al., 2014) . The two nitro groups of the dinitrophenyl ring are twisted slightly from the ring plane, with torsion angles C22-C21-N3-O4 = À8.1 (3)
, C20-C21-N3-O5 = À9.0 (3) , C20-C19-N4-O6= À 3.5 (2) and C18-C19-N4-O7=-4.6 (2) .
A bifurcated intramolecular N-HÁ Á Á(O,O) hydrogen bond involving both the carbonyl O atom of the furane dione moiety and an O atom of one of nitro groups is present, forming two S(6) motifs (Fig. 1, Table 1 ).
Supramolecular features
In the crystal, adjacent molecules are linked through C-HÁ Á ÁO hydrogen bonds whereby one interaction (C22-H22Á Á ÁO4) leads to a R 2 2 (10) motif and the other (C4-H5Á Á ÁO5) links the molecules into chains propagating parallel to [001] . In addition, -interactions between the C1-C6 [benzoyl; Cg(2)] and C18-C23 [dinitrophenyl; Cg(4)] rings with a centroid-to-centroid distance of Cg (2) Fig. 2 ).
Theoretical calculations
The molecular structure was optimized using DFT(B3YLP) methods with the 6-31G+(d) basis set (Becke, 1993; Lee et al., 1988; Schlegel, 1982; Peng et al., 1996) Figure 1 The molecular structure of the title compound, showing the atomnumbering scheme. Displacement ellipsoids are drawn at the 50% probability level. The hydrogen bonds are indicated by dashed lines. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
The packing of molecules in the title compound in a view along [010] .
Dashed lines indicate C-HÁ Á ÁO hydrogen bonds.
visualization programs of Gaussian03-GaussView4.1 (Frisch et al., 2004; Dennington et al., 2007) .
The optimized parameters such as bond lengths, bond angles and torsion angles are in good agreement with experimental values on basis of the diffraction study. The highest deviations between the two methods relate to the C4-C5 bond length [1.368 (3) Å from diffraction data, 1.4008 Å from DFT calculations] and the N4-C19-C20-C21 torsion angle [178.85 (14) from diffraction data, 179.92 from DFT calculations].
The molecular electrostatic potential is a suitable way to interpret the hydrogen-bonding donor and acceptor sides. Electrophilic and nuclecophilic regions are good descriptors for such interactions in a molecular electrostatic potential surface. Generally, colours are used for this description. Redcoloured regions are related to a negative electrostatic potential and associated with electrophilic characteristics while blue-coloured regions are related to positive electrostatic potentials and associated with nuclecophilic characteristics. In the title molecule, negative regions are mainly located on atoms O4 and O5 with a minimum value of À0.045 a.u. Positive regions are located around atom N1 with a maximum value of 0.037 a.u. These regions are associated with hydrogenbonding donor and acceptor sites. The molecular electrostatic potential surface is shown in Fig. 3 .
Synthesis and crystallization
A mixture of 4-benzoyl-5-phenyl-2,3-furandione (0,5 g., 5,5 mmol) and 2,4-dinitrophenyl hydrazine (0,356 g., 5,5 mmol) was dissolved in benzene and stirred about 1 h with a magnetic stirrer. Then the solvent was evaporated and the remaining oily residue was treated with dry diethyl ether and kept at room temperature for 24 h. The precipitate obtained was filtered off and recrystallized from toluene. The completion of the reaction was monitored by TLC. Yield 0,49 g (57%); m.p. = 465 K. ,61.57; H,3.87; N, 12.54; found: C, 60.26; H, 3.06; N, 12.23. 
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Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atom attached to the hydrazine group was located from a difference Fourier map and was refined freely. All other H atoms were positioned geometrically and allowed to ride on their parent atoms with C-H = 0.93 Å and U iso (H) = 1.2U eq (C). The molecular electrostatic potential surface of the title compound, calculated at the B3LYP/6-31 G+(d) level. Crystal structure and computational studies of ( SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) . 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
